Oxytocin inhibits LH-stimulated production of androstenedione by bovine theca cells.
Oxytocin secretion by bovine granulosa cells increases dramatically after the LH/FSH surge. We have shown that oxytocin stimulates progesterone secretion and inhibits FSH-stimulated estradiol secretion in vitro by granulosa cells from bovine preovulatory follicles obtained before the LH/FSH surge. To determine if oxytocin regulates LH-stimulated steroid production by bovine theca interna cells, theca cells were isolated from preovulatory follicles obtained before the LH surge and were cultured for 4 days in the presence or absence of LH (2 or 4 ng/ml), without or with graded doses of oxytocin (125-1000 ng/ml). LH increased accumulation of androstenedione and progesterone. Oxytocin inhibited LH-stimulated androstenedione production, but had no effect on LH-stimulated progesterone production by cultured theca interna. The next objective was to determine if oxytocin regulates LH-stimulated steroidogenesis by modulating the levels of mRNA for steroidogenic enzymes and/or Steroidogenic Acute Regulatory protein (StAR). Low doses of LH alone increased the levels of mRNA for P450 17 alpha-hydroxylase (17 alpha-OH), 3beta-hydroxysteroid dehydrogenase (3beta-HSD) and cytochrome P450 side-chain cleavage, but not for StAR. In contrast, the effects of oxytocin on LH-stimulated androstenedione production were not associated with changes in the levels of mRNA for steroidogenic enzymes or StAR. These results suggest that oxytocin may play a paracrine role in regulating the follicular/luteal phase shift in steroidogenesis by decreasing androstenedione secretion by theca cells of the ovulatory follicle and that this effect is not mediated by changes in the levels of mRNA for steroidogenic enzymes and StAR.